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3fe mil ^$& present invention relates to a battery pack and, in particular 
for electrical hand-held power tools. 

A battery pack for electrical hand-held power tool contains a 
plurality of rechargeable current cells, e.g., Li-ionic current cells. 
During charging, in particular during rapid charging, the generated 
heat of the current cells should be removed to prevent a damaging 
overheating of the current cells. Usually, the battery housing has a 
plurality of aeration openings which provide for flow along the cells 
of a cooling air current that is generated by an associated charging 
apparatus. 

According to EP-1 069 637, a battery pack with cooling 
openings and a sealed block of arranged parallel to each other, current 
cells located between two plates, has pressure distributing openings 
provided in respective plates, with flow paths running between 
separate openings. The cooling openings, which are provided on 
opposite sides of the battery pack, facilitate penetration of dirt and 
moisture into the battery pack, which reduces its service life. 
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According to DE-100 55 158, a battery pack with cooling 
openings provided on one side of the pack, includes two walls formed 
of current cells and internal air distribution means for uniform cooling 
in form of two spaced from each other plates extending along the 
current cells, whereby three air streams are formed transverse to the 
cell axes, with two streams flowing along opposite sides of the wall, 
which is formed by the cells, in the same direction. The air streams 
that flow in the same direction transverse to the axial extent of the 
current cells, because of heating of the streams, produce a non- 
uniform and, thereby, inefficient cooling which, in case of local heat 
accumulation, reduces the services life, despite the cooling. 

An object of the invention is to provide a technologically 
simple efficient cooling for a battery pack. 

The object is essentially achieved by features of the 
independent claim. Further advantageous development follow from 
the dependent claims. 
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Essentially, a battery pack with a plurality of cooling openings 
formed in the interior of the battery pack housing has at least one 
separation wall formed of a plurality of current cells arranged flow- 
tight adjacent to each other and which is arranged between at least two 
cooling openings and projects flow-tight into an interior of the 
housing at a side of the openings, whereby the separation wall is 
cooled by an air stream flowing therearound within the housing. 

In cooperation with an external ventilator of a charging 
apparatus or a consumer, an air volume, which enters through the at 
least one opening and exits the at least one another opening, can flow, 
in form of an air stream, whereby the air stream has along at least 
opposite sides of the at least one separation wall, opposite flow 
directions. 

With opposite flow directions of the air stream, a separation 
wall, which is formed of a single row or several rows of the current 
cells, can be uniformly and, thus, efficiently cooled with regard to the 
axial regions along the cell axes, respectively, with incoming cooler 
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stream and warmer return stream, the summary cooling effect of 
which will be the same for all axial regions, whereby service life- 
reducing local heat accumulation at the cells is prevented. 

Advantageously, both the first and second cooling openings are 
arranged at the open side of the housing which is adjoined flow-tight 
by the separation wall, with the inner-side reversal of the flow 
direction of the air stream taking place at a side of the wall opposite 
the side at which the wall adjoins the open side of the battery housing, 
whereby the use of additional flow deflection means is eliminated. 

Advantageously, the current cells are axially supported on a 
web projecting inward from the open side of the housing and arranged 
between the first cooling opening and the second cooling opening. 
This permits to realize a flow-tight attachment of the current cells and 
of the separation wall. 

Advantageously, there are provided three or more cooling 
openings, with a separation wall being arranged between each two 
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respective openings, whereby several air streams, which are 
independent from each other, can be obtained. 

Advantageously, the cooling openings and the separation walls 
are symmetrically, preferably, mirror-symmetrically arranged in the 
housing, whereby the cooling air can be aspirated into the housing 
through two first cooling openings, which are provided in opposite 
outer regions of the housing, and exit through a common central 
opening the axis of which coincides with the axis of symmetry, with 
the battery pack, in order to obtain an air stream, being associated 
with simple suction means such as a ventilator of a charging device or 
of a consumer, such as an electrical hand-held power tool. 

Advantageously, electrical contact means is provided at the 
open side of the battery housing, whereby with a corresponding 
mounting, the cooling openings do not immediately lie on a contact 
side of an associated charging apparatus or consumer, whereby 
penetration of moisture and dirt into the housing is reduced. 
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Advantageously, there is provided air distribution means which 
is formed, advantageously, of a plurality of cooling openings provided 
on a side of a separation wall and spaced from each other and which 
provides for a uniform distribution of the pressure difference, which 
produces the air stream, among separate air streams, with the air 
streams preventing local heat accumulation. 

The invention will be explained in detail with reference to an 
advantageous embodiment with 

Fig. 1 showing a plan view of a battery pack; 

Fig. 2 showing a cross-sectional view along line II-II in 
Figs. 1 and 3; 

Fig. 3 showing a longitudinal cross-sectional view along 
line III-III in Fig. 2. 

According to Fig. 1, Fig. 2 and Fig. 3, a battery pack 1 includes 
a housing 3 with a plurality of cooling openings 2a, 2b provided in the 
interior of the housing 3, and two separation walls 5 each formed of a 
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plurality of current cells 4 flow-tight arranged adjacent to each other, 
arranged between respective cooling openings 2a, 2b, and projecting 
flow-tight into the interior of the housing 3. The two separation walls 
5 are arranged in the interior of the housing 3 flow-tight on the open 
side of the housing. An air volume V, which is produced by a 
ventilator (not shown) of a charging apparatus (likewise not shown) 
and which enters through the first openings 2a and exits through the 
second openings 2b, flows, in form of an air stream 6, around 
respective separation walls 5 along both sides of each separation wall 
5, wherein the air stream 6 has at opposite walls 7a, 7b of each of the 
separation walls 5 opposite flow directions. Both the first cooling 
openings 2a and the second cooling openings 2b are provided at the 
open side 8 of the housing 3 and which is flow-tight adjoined by 
separation walls 5, with the necessary inner-side reversal of direction 
of flow taking place at respective opposite end sides 7c of the 
separation walls 5. The cylindrical current cells 4 are axially 
supported on two webs 9 which project inward from the open side 8 
of the mirror-symmetrical housing 3 and which are arranged between 
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the middle second cooling openings 2b and respective edge-side, first 
cooling openings 2a. The open side 8 of the housing 3 also has 
electrical contact means 10 and mounting means in form of a pair of 
sliding rails 11. Air distribution means 12, which is formed by a 
plurality of spaced cooling openings 2a uniformly distributes the 
pressure difference, which is produced by the air stream 6, between 
the flow channels 14 in form of a plurality of separate streams. 
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CLAIMS ; 

1 . A battery pack with a plurality of cooling opening (2a, 
2b) and at least one separation wall (5) formed of a plurality of current 
cells (4) flow-tight adjacent to each other and arranged in the interior 
of a battery pack housing (3), characterized in that, the at least one 
separation wall (5) is arranged between at least two cooling openings 
(2a, 2b) and projects flow-tight into the interior of the housing (3) at 
the open side, whereby the separation wall (5) is cooled by an air 
stream flowing therearound in the interior. 

2. A battery pack according to claim 1, characterized in that 
both first cooling opening (2a) and second cooling opening (2b), are 
arranged at the open side (8) of the housing (3) which is flow-tight 
adjoined by the separation wall (5). 

3. A battery pack according to claim 2, characterized in that 
the current cells (4) are axially supported on a web (9) projecting 
inward from the open side (8) of the housing (3) and arranged 
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between the first cooling opening (2a) and the second cooling opening 
(2b). 

4. A battery pack according to claim 1 , characterized in that 
there are available three or more cooling openings (2a, 2b), between 
which a respective wall (5) is arranged. 

5. A battery pack according to one of claims 1 through 4, 
characterized in that with respect to the arrangement of the cooling 
openings (2a, 2b), the separation walls (5) are symmetrically arranged, 
optionally, mirror-symmetrically. 

6. A battery pack according to one of claims 2 through 5, 
characterized in that the open side (8) of the housing (3) has electrical 
contact means (10). 

7. A battery pack according to one of claims 1 through 6, 
characterized in that air distribution means (12) for uniform separation 
of the air stream (6) in a plurality of separate streams are available. 
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8. A battery pack, with a plurality of cooling opening (2a, 
2b) and at least one separation wall (5) formed of a plurality of current 
cells (4) arranged flow-tight adjacent to each other, and extending in 
the interior of the battery pack housing (3), along which an air volume 
(V), which enters through a first opening (2a) and exits a second 
opening (2b), flows, in form of an air stream (6), characterized in that 
the air stream (6) has on opposite sides (7a, 7b) of the at least one 
separation wall (5) opposite directions. 
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ABSTRACT 

A battery pack with a plurality of cooling opening (2a, 2b) and 
at least one separation wall (5) formed of a plurality of current cells 
(4) arranged flow-tight adjacent to each other, and arranged in the 
battery pack housing (3), with the at least one separation wall (5) 
being arranged between at least two cooling openings (2a, 2b) and 
projecting flow-tight into an interior at the housing (3) at the open 
side, so that the separation wall (5) is cooled by an air stream flowing 
therearound in the interior. 
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